Inhibition of the PI3K pathway sensitizes fludarabine-induced apoptosis in human leukemic cells through an inactivation of MAPK-dependent pathway.
In the present study, we have investigated the effects of PI3K/Akt pathway on the response of human leukemia cells to fludarabine. Inhibition of PI3K/Akt pathway with a selective inhibitor (e.g., LY294002, or wortmannin) in leukemic cells markedly potentiated fludarabine-induced apoptosis. Inhibition of the PI3K/Akt downstream target mTOR by rapamycin also significantly enhanced fludarabine-induced apoptosis. The co-treatment of fludarabine/LY294002 resulted in significant attenuation in the levels of both phospho-Erk1/2 and phospho-Akt, as well as a marked increase in the level of phospho-JNK. The broad spectrum caspase inhibitor BOC-D-fmk markedly blocked fludarabine/LY-induced apoptosis, had no effect on cytochrome c release to the cytosol, and did abrogate caspase and PARP cleavage. This indicates that mitochondrial dysfunction is upstream of the caspase cascade. Moreover, constitutive activation of the MEK/Erk pathway completely blocked apoptosis induced by the combination of fludarabine/LY294002. Additionally, either constitutive activation of Akt or blockage of the JNK pathway significantly diminished apoptosis induced by the combination. Collectively, these findings demonstrate that inactivation of MAPK, Akt, and activation of the JNK pathway contributes to the induction of apoptosis induced by fludarabine/LY. Comparatively, MAPK inactivation plays a crucial role in fludarabine/LY-induced apoptosis. These results also strongly suggest that combining fludarabine with an inhibitor of the PI3K/Akt/mTOR pathway may represent a novel therapeutic strategy for hematological malignancies.